After more than four decades of protective trade policy, Pakistan undertook substantial trade liberalization beginning in the 1990s. We assess the short-and long-run impacts of trade liberalization (full and partial) on household incomes, welfare, and poverty under various fiscal scenarios. A computable general equilibrium (CGE) model of the Pakistan economy for the year 1990 is used with 10 household categories (identified by employment status in urban areas and by land holdings in rural areas), 12 production activities, and two factors of production. Our general conclusion is that trade reform improves the average welfare of urban households but reduces the welfare of rural households. In both regions, the rich generally benefit, whereas the poor lose out. The fall in urban poverty dominates the increase in rural poverty such that overall poverty is reduced.
Introduction
From independence until the 1980s, Pakistan adopted a regulated trade regime.
Over the last couple of decades however, the country has been gradually liberalized. The impact of trade restrictions on prices as well as on manufacturing industries in Pakistan is well documented 1 . During the 1980s and throughout the 1990s, Pakistan implemented various stabilization and Structural Adjustment Programs (SAP) with a view to improving the level of efficiency and consequently increasing growth and employment. In the initial stages, quota restrictions were removed and protection was provided through tariffs. Later, the Government of Pakistan (GOP) focused on the rationalization of its tariff structure.
Tariff revenue had always been the major source of government revenue until trade liberalization was initiated in the 1980s. To compensate for the loss in government revenue, GOP made changes in its tax structure. A general sales tax was imposed on domestic production as well as on imports. Such policy changes affect different socio-economic groups directly and indirectly through changes in prices and real income, and hence welfare and poverty. This paper simulates the effects of trade liberalization on welfare and poverty in the presence of alternative fiscal compensatory policies. Analysis of welfare and poverty consequences of policy changes is very important for a country like Pakistan where one-third of the population still lives below the poverty line .
It is often argued that if poor countries concentrate on the production of laborintensive goods, in accordance with their factor endowments, then income growth and employment creation will tend to reduce poverty. In this context, by reducing anti-export bias, trade liberalization encourages labor-intensive export-oriented industries, employment, productivity, and growth, while reducing poverty (McCulloch et al., 2001) . However, loss of tariff revenue is generally compensated by an increase in sales or income taxes. As a result, domestic prices rise or disposable income declines. In this scenario, welfare and poverty consequences remain inconclusive without a comprehensive framework of analysis. The
main question that this study addresses is 'How does revenue-neutral trade liberalization affect poverty and welfare among different socio-economic groups in Pakistan's rural and urban areas?
The computable general equilibrium (CGE) framework is widely utilized for this kind of policy analysis in both developed and developing countries 2 . Using a CGE model of 
Overview of Economy

Trade Restrictions
Beginning in 1947, high tariffs and non-tariff barriers were imposed on imports to protect domestic industry, particularly newly established industries. By 1981, Pakistan's import regime had reached its most restrictive stage; 41 percent of domestic industrial valueadded was protected through import bans, and another 22 percent by various forms of import restrictions (Kemal et al, 1994) . However, in the 1990s the economy was gradually In the initial stages, quantitative restrictions were removed and replaced with tariffs.
Later, a negative list was introduced 3 . A large number of items were removed from the negative list during the 1983-99 period. As shown in table 1, the items on the negative list were reduced from 315 in 1983 to 128 in 1999 for the industrial sectors, and from 19 items to only 6 in agriculture 4 . Items on the list were restricted due to religious or health reasons, except for textiles, where imports were restricted for balance-of-payment reasons 5 . The value ceiling was also gradually eliminated by the year 1993.
3 All goods except those on the negative list were allowed for imports. 4 These six items include pigs and related items, opium, etc. 5 Since 1999, even these have been removed from the negative list. (Pakistan, 1996) and SAM-2002 (Dorosh et al, 2004 . *These two categories are little different from the categories used in the SAM for this paper. Minor crop includes only horticulture, and machinery includes motor vehicle only. ** Indicating number of commodities that cannot be imported. ***Mainly services Import duties were also reduced, as were the number of duty rates. Consequently, the protection structure changed between 1991 and 2000. As can be seen in table 1, the implicit effective rate of protection (IERP) went down from 42.5 percent in 1990 to 27.4 percent in 2002 6 . The table shows that IERPs have declined for the majority of sectors with the notable exception of food products, which is expected to increase poverty and reduce welfare.
2.2
Trade structure Table 2 presents the evolution of the structure of Pakistan's trade. The share of agriculture exports remained small over the 1985-2000 period. Textiles represent most of the country's exports (65.3%), followed by-to a much lesser degree-food (mainly rice) and "other manufacturing" (mostly leather, carpets, and sports items). Such a high degree of export concentration has led to severe instability in exports earnings. Despite a fall in food and other manufacturing exports 7, 8 , the share of industrial exports increased from 73.6 percent in 1984-85 to 83.5 percent in 1999-2000. This increase was mainly driven by an increase in the share of textile exports, which went from 44.8 to 65.3 percent over the same period. The rise 6 The IEPR takes into account actual differentials between the domestic and the world market prices of inputs and outputs in order to correctly measure the protection enjoyed by an economic activity. 7 Many factors were responsible for this decline, which include severe competition from China and India and recession in industrialized economies. 8 Exports of carpets/rugs were about one-tenth of total exports in 1980 and declined to 2.3% in 1994-95. 6 in the share of manufactured goods exports in total exports could be considered as a sign of successful implementation of trade liberalization efforts. 
Compensatory Measures
In 1989-90, the GOP introduced a general sales tax (GST) on both imports and domestic products. In the following years, the government broadened the GST basis and adopted a uniform rate structure of 15 percent, although on a few products the GST is as high as 20 percent. Although the removal of exemptions has widened the tax base, a large number of commodities and services are still exempted from the sales tax thus reducing the average sales tax on imports to 5.6 percent and on domestic production to 5 percent.
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There have been other fiscal reforms such as a reduction in tax exemptions on dividend income in 1990-91 and, more recently, dividend income of insurance companies has been made taxable (Pakistan, 2001 ). Income tax rates have also been rationalized and new rates of 25, 30 and 35 percent have been introduced for higher personal incomes (Pakistan, 2001 ). Income tax rates on wages have been reduced by 5 to 80 percent depending on the income group. As a result, the share of tariff revenue in total government income declined over the 1985-2000 period and conversely, the shares of sales tax and direct taxes have both increased (see Figure 1 and Table 3 ). Since 1981, the restructuring of taxes, tariffs, sales taxes, and income taxes has changed the structure of protection. Table 4 presents the structure of protection in 1990, which is the base year for our CGE analysis below. We observe that effective rates of protection were highest for petroleum and the industrial sector in general and lowest for the agriculture sector. Effective tariffs were highest for the 'other manufacturing' sector, which is mostly export-oriented. On average, effective protection and effective tariffs were the same, although the gap between the agricultural and industrial sectors is much bigger in terms of effective rates of protection. Average sales tax rates were also higher for industrial products and lower for agricultural products, although this gap was much smaller than for effective tariffs and rates of protection.
Structure of Pakistan SAM
The benchmark data for the year 1989-90 was prepared using the aggregate social accounting matrix (SAM) from , and the supply and use tables (Pakistan, 1996) . Household aggregation by employment status in urban areas and by landholdings in rural areas was obtained using data from the household integrated economic survey (HIES; Pakistan, 1993) .
Production and Factor Markets
The production sector is aggregated into 12 sectors from an 82-sector input-output matrix. The agriculture sector includes wheat (main staple food) 9 , major crops, minor crops, and non-crop sectors. Mining is aggregated into one sector and manufacturing sectors are aggregated into five sectors: food processing, textiles, petroleum, machinery, and other miscellaneous manufactured goods. The service sectors are grouped into other traded and non-traded services. The model includes two primary factors of production: labor and capital.
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The structure of production for the year 1989-90 is presented in 2.7, 0.1 and 2.0 percent, respectively. The textile, machinery and "other manufacturing"
industries are the most labor intensive, whereas the petroleum and food processing industries are the most capital intensive. The services sector accounts for 39.2 percent of output and produces more than half of national GDP. Whereas tradable services are very capital intensive, non-tradable services are the most labor-intensive activity in Pakistan.
Labor gets a larger share of its income from the service and industrial sectors than does capital, whereas capital (including land) gets a relatively higher share of its income from agriculture. Thus, capital income will be more affected by changes in output and prices in the agricultural sectors, whereas labor income will be relatively more affected by changes in the industrial and service sectors. Further analysis shows that, within the agriculture sector, labor gets the largest share of its income from the major crop sector. Among 10 industrial sectors, both labor and capital receive the largest share of their income from the exportable textile and other manufacturing industries. The service sector provides the majority of factor income, both labor and capital. Tradable services are the major source of capital income, whereas non-tradable services contribute most to labor income. To the extent that these two service sub-sectors are affected differently by trade liberalization, this could have important consequences for the relative returns to labor and capital.
Income Distribution, Poverty and Inequality
The primary objective of this paper is to evaluate the impact of revenue-neutral trade liberalization on poverty in Pakistan. Urban households are aggregated by employment status of the head of household: employer, self-employed, employees, agriculture, and others. On the other hand, rural households are aggregated by landholdings (LH): no land (NL), 0 < LH ≤ 0.5 acres, 0.5 < LH ≤ 12.5 acres, 12.5 < LH ≤ 25 acres and greater than 25 acres, respectively. This classification of households allows the model to identify the impacts of alternative trade policies on different socioeconomic groups through changes in the demand for and returns to their factor endowments, and changes in consumer prices. Household income comes from five sources: wages, returns to capital, and transfers from government, firms (dividends), and the rest of the world (remittances). Table 6 shows that income is very unequally distributed. The highest wage shares in urban areas are for the employee group of households, which represent 47.6 percent of urban population and yet receive only 6.1 percent of capital income. In contrast, employers, who represent 4.7 percent of urban population, receive 16.3 percent of capital income. The "miscellaneous" group receives 62.6 percent of total government transfers in urban areas, followed by the employees group (27.3 percent). The same pattern is observed for firm transfers. However, it is the self-employed group that receives the lion's share of foreign transfers.
In rural areas most income accrues from capital as this includes land, which is a 
Household Expenditure
Poverty and Inequality
During the pre-adjustment period, poverty was less widespread than in the post adjustment period (see Table 8 Source: Amjad and Kemal (1997) , MCHD (1999), Pakistan (2001) and Social Policy Development Center (SPDC).
Model Characteristics
The computable general equilibrium model (CGEM) was built in a neo-classical framework and presents six blocks of equations; production, income and saving, demand for commodities, prices, foreign trade, and market equilibrium. The CGEM is static and focuses explicitly on income generation, income distribution and consumption patterns in order to analyse poverty and welfare outcome of policy changes. Foster-Greer-Thorbecke (FGT) Pα measures are used to measure the proportion of poor in the population (head count), as well as depth and severity of poverty. Equivalent variation (EV) captures the welfare impact in the model.
Elasticities
Numerical values of behavioral relationships and policy parameters as well as shift and share parameters in demand and supply equations for production, imports, and exports are generated from the SAM using calibration techniques. Elasticities for these functions are taken from various sources. Some elasticities of substitution for industrial sectors are taken from Kemal (1981) and from Malik et al (1989) . Export demand elasticities are taken from Afzal (2000) . We estimated household-specific income elasticities for each commodity by using micro data on household income and expenditure. Some elasticities for specific commodities are taken from Naqvi et al. (1995) .
Closure
The Walras law holds as all markets are in equilibrium. The current account balance is exogenous to the model. We assume price-taking behavior for exports as well as for imports in the international market 12 , i.e. world export prices, except for major crops and non-crops, and world import prices are exogenous to the model. uniformly to ensure balance between investment and saving. The total supply of primary factors of production (labor and capital) is fixed and their rates of return adjust to maintain labor market equilibrium.
Poverty Analysis
The present study investigates the impact of trade liberalization on poverty. Using household data at the micro level, we estimated the food poverty line based on 2550 calories per adult equivalent per day. Non-food requirements are defined by taking the average expenditure on other items for households included in a range of two percentage points above and below the food poverty line. The monetary value of the basic needs poverty line is defined as follows:
monetary value of basic need
where C hi is the quantity of goods required to satisfy the basic needs for good i for household h and P i c is the consumer price of the good i. Since prices are endogenously determined by the model, changes in prices will modify the monetary value of the poverty line (for details see Decaluwé et al., 1999) . Using the variation in the consumer price index (CPI) and income for every household group after a policy shock, a new poverty line and post-simulation income vector are generated at the household level (Siddiqui and Kemal, 2006) .
Poverty estimates for the base year are presented in table 14. We observe that 30 percent of the population is below the poverty line in both the urban miscellaneous ("Other") and employer household groups, which can be classified as rich households. The incidence of poverty amongst self-employed and employee and agriculture households is much higher 15 at 40.0 percent. In rural areas, 40 percent of the population lives below the poverty line in all household groups except large land holders [own more than 25 acres of land]. In this group, only 1o percent of the population is below the poverty line.
Simulation Results with Alternative Trade Policy Shocks
In 4. Third simulation is rerun for long run analysis by dropping the assumption of sector specificity of capital.
Simulation 1: Full Trade Liberalization with Sales Tax Adjustment (Short Run)
The elimination of import tariffs across the board reduces the price of imports, as shown in Table 12 . The higher the initial tariff, the bigger the drop in import prices.
Consequently, overall demand for imports increases relative to demand for domestically produced goods for most commodities (Table 9 ). Sector wise, as initial tariffs were inexistent or rather low for wheat, mining and services, and because of current account balance rigidity, a relatively small decrease in imports is observed for these three commodities.
Furthermore, as wheat represents a large share of agricultural imports, reduction in its imports counterbalance the increased imports for other crops.
Industrial imports increase by 8.7 percent. Within industry(with the exception of mining) imports increase from 6.5 to 23.7 percent depending on elasticity of substitution, base year values and initial tariff rates, and import penetration rates. Therefore, although the import price falls a lot for sectors like machinery and other manufacturing, the low elasticity prevents the imports from growing proportionally.
Given that current account balance is fixed, a rise in imports leads to real exchange rate depreciation to generate an equivalent increase in exports. Overall, impact on sectoral output will depend on what impact is dominant: the decrease of local production following the switch to cheaper imports or the increase of exports led by the real exchange rate depreciation. Because the textile sector is the most oriented towards exports, it is not surprising that this sector benefits the most from the export expansion and sees its overall production rise by 8.3 percent Similar analysis can be done for the major crops sector although part of the production push is led by increased demand from textiles, which uses major crops goods in its production processes. For all other sectors, the import effect dominates the export push and thus, total output decreases. On the overall, total production for Pakistan slightly increases (0.1%). Finally, sectors with very low/zero tariffs in the base year and small import penetration ratios, like wheat and other traded sectors, witness a decline in their imports and output as consumers shift to relatively cheaper goods from the industry or agriculture sectors. Decreased imports can also be explained by the current account constraint, as discussed above. The overall impact shown in table 9 is that demand for domestically produced goods drops, resulting in decreased domestic prices. As discussed previously, production drops in all sectors except for the major crops and textiles sectors, resulting in a movement of labor toward these two sectors, which are relatively more labor intensive and away from all other sectors (Table 10) . The results shown in table 10 are consistent with the expectation that returns to mobile factors (labor) are less affected than the returns to sector-specific capital. Average returns to capital decline more than average wage rates (-8.0 percent and -6.4 percent, respectively). However, the variations in sectoral returns to capital differ according to the change in its output price, capital to labor ratio and elasticity of substitution between these two factors of production. Table 10 shows that returns to capital fell most in import competing sectors, i.e., petroleum and machinery.
The decline in factor remuneration translates into a decline in factor income for all households. As each household receives a fixed share of total labor income, all households will see income from labor fall by 6.4 percent. The same story can be told for capital income, which falls by 8.0 percent for all households. However, given that endowments in capital and labor vary across household categories, and given that they may rely on other stable sources of income (public transfers, dividend and remittances) the overall impact on income will vary accordingly (Table 13) .
Among urban households, the agriculture and other households suffer a relatively larger decrease in their income at 7.7 and 7.3 percent, respectively. In rural areas, relatively richer households, i.e. with greater than one half acre of land, see their income fall the most.
These results indicate that income distribution deteriorates in urban areas and improves in rural areas. Overall, and contrary to our expectations, trade liberalization is slightly pro-urban in terms of income effects. The main reason is that urban households rely more on labor income than their rural counterparts whose revenues are more dependant on return to capital (land) and that urban households benefit more from the export push.
As income tax rates did not vary, table 12 shows total income taxes and disposable income decline in the exact same proportions. In terms of consumption budget, this decline in income is partially offset by a reduction in savings among the relatively rich households, whose savings rate adjusts to keep the balance between savings and investment. Resultantly, consumption budget declines less for richer households than for poorer households, whose savings were negative in the base period and remained fixed after the shock.
In order to assess the impact on welfare and poverty, we must now determine how the policies have affected prices. We have seen that the reduction in tariffs had a negative impact on prices. However, in order to maintain the government's budget in equilibrium, a compensatory sales tax was put in place, which has the opposite impact on prices. The net effect is a reduction in all consumer prices as can be seen in table 12. The importance of the price fall is mostly linked to the share of imports in total consumption. Hence, as imports of mining, petroleum, machinery and other manufacturing sectors account for relatively large shares in total consumption (table 9) , it is thus not surprising to see the consumer prices of machinery and other manufacturing products decline by 16.6 percent and 11.6 percent, respectively.
Given that the size of the impact differs from one good to another, the consumption pattern will determine how each household is affected differently. The decline in consumer prices of machinery and other manufacturing products benefits more those households that spend a relatively larger percentage of their incomes on those goods. In both urban and rural areas, richer households, i.e. employers, miscellaneous household groups, and large land holders, purchase more of these goods. -22.2 -12.8 -12.7 -16.6 -22.2 -13.0 -12.9 -18.8 -10.7 -4.8 -4.8 -7 .9 Other mfg -23.7 -9.6 -8.2 -11.6 -23.7 -9.6 -8.2 -13.9 -2.4 -1.6 -1.3 -1.2 Services 0.0 -7.9 -7.6 -5.2 0.0 -6.5 -6.3 -6.4 0.0 -2.0 -1.9 -1.4 Other Traded 0.0 -8.6 -8.0 -5.7 0.0 -7.3 -6.8 -6.9 0.0 -2.2 -2.1 -1.5 Other Non-Traded 0.0 -7.2 -7.2 -4.7 0.0 0.0 -5.7 -5.7 0.0 -1.7 -1.7 -1.1 Total -18.0 -7.9 -7.2 -6.9 -18.0 -6.9 -6.3 -8.5 -4.6 -1.8 -1.7 -1.6
Therefore, although the consumer price index (CPI) declines for all households, in both rural and urban areas it drops more for the richer households than for their poorer counterparts (Table 13 ). 
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Welfare effects, as measured by equivalent variations, depend on the combination of both the income and consumer effects mentioned above. Overall, welfare effects are positive for rich households and negative for poor households in both rural and urban areas (Table 13) -12.3 -15.4 -14.9 -18.5 -23.0 -5.9 -7.9 -9.9 -5.9 -8.3 -10 In this simulation, tariffs are eliminated and the reduction in government revenue is compensated by an increase in direct taxes, i.e. income taxes. As previously, a decrease in tariffs results in a decline in import prices thus stimulating demand for imported goods, which is detrimental to domestically produced goods.
These changes are similar to the ones observed for the previous simulation, although inflow of imports increases slightly more in the present case across almost all 21 sectors. This import competition leads to a reduction in domestic sales, a reorientation of domestic production toward export markets and an overall slight increase in production that also mirrors the first simulation.
As in the first simulation, there is a decline in the wage rate and returns to capital (Table 10) . However, these declines, of 2.2 and 4.2 percent respectively, are less than in the previous exercise, as total production increases more (0.3 vs. 0.1 percent). The income tax rate increases by 6 percent for all households to compensate lost tariff revenue. As a result, and despite a lesser fall in nominal income, disposable income declines more than it did in the previous scenario.
However, the impact on the consumption budget is partly compensated for richer households by a decrease in savings.
In this simulation, as there is no increase in the sales tax, consumer prices decline more than in the previous exercise. As before, consumer prices decline more in the industry and services sectors than in agriculture (Table 12 ). This mostly benefits the urban households as they spend a larger share of their income on industrial goods and services. Among urban and rural households, the consumer price reductions benefit richer groups as they spend a larger share of their income on industrial goods.
The net effect of changes in income and prices will determine the ultimate impact on welfare. Overall, welfare in Pakistan increases slightly (0.4 percent), as in the first simulation. However, this increase is even more unequally distributed. Urban household welfare increases by 2.2 percent (vs. 1.5 percent in the first simulation), while rural household welfare decreases by 1.3 percent (vs. 0.7 percent). Within urban areas, the employer and self-employed groups are better off with welfare increases of 8.5 and 6.2 percent, respectively (Table 13) . To a lesser extent, welfare also improves for other urban households (1.5). In rural areas, welfare improves for large landholders (owners of 12.5 acres and more) by 0.6 and 1.5 percent, respectively. All other poorer household groups face a decline in welfare. From this analysis we can conclude that an income tax worsens the distributional effects of trade liberalization, although part of the positive impact on richer households is brought about by the decline in savings.
In this simulation, the number of people below the poverty line increases by 0.9 percent in the employee household group, a major tax paying group, and Over the 1990-98 period, tariffs in Pakistan were reduced for all imports except for petroleum. Table 15 shows that the maximum tariff reductions occur in the major crops and non-crops sectors (93 percent and 72 percent), followed by mining and machinery (50 percent and 48 percent, respectively). However, tariffs increased for imports of petroleum by almost 150 percent. Therefore, import prices decline, leading to increased imports of all goods other than petroleum. In this particular case, the increase in the import price of petroleum stimulates the demand for domestic petroleum as consumers shift from imported petroleum to domestic petroleum.
Sectors with high import substitution elasticity and/or large penetration ratios show larger declines in import prices and large increases in imports (Table 9 ). On the other hand, sectors with very low/zero tariffs, like wheat and other traded sectors, have shown a significant decline in their imports.
Tariff reduction changes the price of imports as well as the prices of domestically produced goods. In addition to an increased domestic output for the major crops and textiles sectors observed in previous scenarios, petroleum production also increases. Mobile factors consequently move towards these three sectors and return to capital rises in textiles and petroleum. On average, return to capital and wages declines relatively less in this exercise than they did in scenario 1 (Table 10) . Consequently, income falls less for all households (Table 11) .
Likewise, as tariff reductions are lower than in the previous experiment, consumer price indexes fall by a smaller percentage for all households (Table 13) .
Here again, the price decrease is more important for richer household groups in urban and rural areas. Overall, the income effect dominates the consumer prices effect in rural areas where welfare decreases by 1.0 percent for rural households, and the opposite happens in urban areas where welfare increases by 5.8 percent. As a whole, the country witnesses a slight improvement in its welfare (4.8 percent).
In this exercise of partial trade liberalization with sales tax adjustment, poverty impacts mimic the ones for scenario 1 but to a smaller degree except for the employee group where poverty increases. Therefore, on the overall, poverty falls less in this scenario than it did in the first one. In rural areas, as discussed previously, the richest households benefit the most from trade liberalization as they consume more industrial products and as their savings fell. For all other rural households, poverty rises by all measures. Overall, poverty rises in rural areas. Overall results show that an impact on poverty in urban areas dominates, and that poverty declines by all measures in Pakistan as a whole, as it did in scenario 1.
Simulation 4: Partial Trade Liberalization with Sales Tax Adjustment (Long Run)
In this experiment, we assume that capital is mobile across the sectors.
Tariffs are reduced as in the previous exercise. The results are presented in tables 15 and 16. increases) is larger in the long run and the decline is smaller (where it declines). Due to a larger inflow of imports, demand for domestically produced goods fell more than in the short run. Hence, production in all sectors fell by a larger percentage in the 24 long run. Similarly, production in major crops, textiles and petroleum rises by a larger percentage compared to the short run increase (Table 15 ). In aggregate, exports increase more in the long run. The results indicate that intensity of the adverse impacts decreases in the long run. In this exercise, reallocation of labor and capital leads to a smaller decline in wage rates and returns to capital than in the short run. Consequently negative impacts on nominal income are less than in the short run for all households.
Sectors
A comparison of welfare gains and losses unveils the differences in the short and the long run impacts. In the long run, welfare loss/gain is larger in rural/urban areas. However, in both rural and urban areas relatively rich households gain while run. We conclude that trade liberalization is pro-rich in both urban and rural areas.
However, trade liberalization with direct tax (income tax) adjustment increases poverty using the head count ratio but reduces the gap and severity, which is expected as income tax has a direct effect on poverty and income distribution. From the results, we recommend that the government adopt such compensatory measures which would neutralize the negative impact of liberalization on the poor such as taxing commodities which have a smaller share in the basket of goods that the poor consume or by direct transfers to the poorer households.
